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Introduction 

Optimum Vitamin Nutrition (OVN™) is the concept of ensuring that vitamins are not the limiting 
nutrients of diets fed to livestock, poultry, aquatic and companion animals, thus optimizing 
health and performance. The discovery and recognition of vitamins as essential micronutrients 
for the normal functioning and health of humans and animals are among the most important 
achievements in the last 100 years . While vitamins are a class of nutrients, the roles of vitamins 
in metabolism are quite diverse (Table 1) as well as intertwined with the efficient use of the 
other nutrients in the diet. Our understandings of the specific and basic functions for each of the 
vitamins in metabolism are primarily the result of investigations that identified the minimum 
requirements necessary to prevent deficiency symptoms and associated nutritional diseases). 
Unfortunately, however, much of the investigative work that determined the minimum vitamin 
requirements for food producing animals was performed decades ago. Since those times, the 
production of meat, milk, and eggs has changed quite dramatically in terms of productivity and 
efficiency. These changes are largely due to continuous research and improvements in 
genetics, knowledge and utilization of feedstuffs, understanding of macronutrient requirements, 
feed enzymes and additives, feed manufacturing, feeding systems, animal husbandry/ 
management, herd-health protocols, and animal housing. The impact that these changes have 
had on the current vitamin requirements is often assumed from educated guesswork, 
particularly because the requirements for optimum productivity in commercial conditions are 
known to be greater than that needed merely to prevent deficiencies and nutritional diseases. 
OVN TM is essential for assuring efficient utilization of feed and the most economical productions 
of meat, milk and eggs. 

Fulfilling the Vitamin Requirements for Food Animals in Practice 

Although research on the vitamin requirements of food producing animals has been relatively 
limited during the past several decades, the recognition that current vitamin requirements may 
be greater is reflected by seemingly conservative increases in most of the NRC vitamin 
requirements for growing pigs since the first swine publication in 1944 (Table 2). However, it is 
also important to ponder the following points regarding the NRC vitamin recommendations: 

1. The suggested levels were generally established to prevent deficiencies in the animal(s) . 

2. Refinement in identifying "nutritional factors" over the last 59 years has led to recognition 
of the need to supplement additional nutrients, including vitamins, since 1944 . 

3. For practical reasons, convention has been to express nutrient requirement as a 
concentration in the diet, i.e. %, PPM, etc. For nutrients such as vitamins, that support 
the "machinery" of metabolism, it is important to consider the absolute daily requirement 
and increase vitamin concentrations in the diets as industry feed conversion is improved 
or in situations when feed intake is reduced. 
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4. They do not include a margin of safety to cover potential losses of vitamin activity that 
result from feed storage or processing conditions. The recommended NRC vitamin 
levels assume that the vitamins will be present in the feed when consumed by the 
animal(s). 

5. They do not include a margin of safety for the possibility that the animals may be 
subjected to some sort of stress or sub-clinical disease. The requirements are generally 
based on studies where animals are not subjected to the conditions experienced in 
actual production. 

6. They do not account for possible adverse environmental conditions, such as high 
temperatures, that reduce feed consumption. 

7. In most cases, they are not specific to the genotypes that are currently being used to 
optimize performance and efficiency. 

Table 1. The vitamins, their basic biological functions, and associated deficiency disorders. 
Deficiency 

Vitamin Basic function(s) disorders/diseases 
Vitamin A photosensitive retinal pigment, regulation of epithelial blindness, xerophthalmia, 

cell differentiation, regulation of gene transcription keratomalacia , impaired 
growth 

Vitamin D promotion of intestinal Ca absorption, mobilization of Rickets, Osteomalacia 
Ca from bone, stimulation of renal Ca resorption, 
regulation of PTH secretion, possible function in 
muscle 

Vitamin E antioxidant protector for membranes nerve, muscle degeneration 

Vitamin K co-substrate for y-carboxylation of glutamyl residues impaired blood clotting 
of several clotting factors and their Ca-binding 
proteins 

Vitamin B1 coenzyme for oxidative decarboxylation of 2-keto Beriberi , polyneuritis, 
acids, coenzyme for pyruvate decarboxylase and Wernicke-Korsakoff 
transketolase syndrome 

Vitamin B2 coenzyme for numerous flavoproteins that catalyze Dermatitis 
redox reactions in fatty acid synthesis/degradation, 
TCA cycle 

Vitamin B6 coenzyme for metabolism of amino acids symptoms vary by species 

Vitamin B12 coenzyme for conversion of methylmalonyl-CoA to megaloblastic anemia, 
succinyl-CoA, methyl group transfer from 5-CH3-FH4 impaired growth 
to homocysteine in methionine synthesis 

Pantothenic co-substrate for activation/transfer of acyl groups to symptoms vary by species 
Acid form esters, amides, citrate, triglycerides, etc. 

Niacin co-substrate for hydrogen transfer catalyzed by many Pellagra 
dehydrogenases, e.g. TCA cycle respiratory chain 

Folic Acid coenzyme for transfer of single-carbon units megaloblastic anemia 

Biotin coenzyme for carboxylations dermatitis, cracked hooves 

Choline component of acetylcholine and the membrane poor growth, Perosis 
structural component phosphatidylcholine (deformity of leg bones in 

young birds), fatty liver 

Vitamin C co-substrate for hydroxylations in collagen synthesis, Scurvy 

steroid metabolism 
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Table 2. The evolution of the NRC vitamin requirements for the 22.7 kg (50 lb) pig when 
compared to the estimate first published (expressed as %). 

Years of Publication of NRC Requirements of Swine Editions 
Nutrient 1944 1950 1964 1968 1973 1979 1988 1998 2012 
Vit. A 100 100 125 122 122 122 122 122 164 
Vit. D 100 100 180 181 181 181 136 136 136 
Vit. E - - - - 100 100 100 100 100 
Vit. K - - - - - 100 25 25 25 
Vit. B12 - - 100 100 100 100 91 91 136 
Riboflavin 100 106 153 153 153 153 147 147 176 
Niacin 100 193 232 246 246 246 175 175 526 
d-Pant. Acid 100 121 134 134 134 134 98 98 110 
Choline - - - - - 100 43 43 57 
Folic Acid - - - - - 100 50 50 50 
Thiamin 100 100 100 100 100 100 91 91 91 
Pyridoxine 100 100 85 85 85 85 77 77 231 
d-Biotin - - - - - 100 50 50 50 
# of vitamins 7 7 9 9 10 13 13 13 13 
Vitamin C - - - - - - - - -

During the last few decades, it has become fairly well established that a number of vitamins; 
such as vitamin E, vitamin C, and vitamin A (as well as beta-carotene and other pro-vitamin A 
and non-pro-vitamin A carotenoids); may provide benefits at supplementation levels beyond that 
required for preventing nutritional deficiencies/diseases, and that their functions as biological 
antioxidants may be especially important during periods of stress or for improving immunity. 
However, it can be challenging for animal nutritionists to apply this knowledge for food 
producing animals in commercial production. Vitamins display a wide range of interactions and, 
therefore, it is extremely difficult to estimate the precise requirement for each vitamin in 
isolation. Most of the water-soluble vitamins (81, 82, 85, 812, niacin, pantothenic acid, folic acid, 
biotin, and vitamin C) serve as cofactors in the intermediary metabolism of protein, fats, and 
carbohydrates for energy; and the inadequacy of any one of them can influence the perceived 
need/requirement for the others (Figure 1 ). 

Subclinical vitamin deficiencies can result from feeding dietary vitamin concentrations merely 
deemed adequate for preventing classical nutritional diseases because the levels may be 
inadequate for optimizing growth, production, immunity, and economic performance in 
commercial conditions. These deficiencies may be difficult to identify, however, and the feed 
intake associated with the diet(s) or management for a particular stage of production needs to 
be considered when determining the optimum dietary concentrations for vitamins. Additionally, 
the precise vitamin requirements for optimal performance are dependent upon the genetics, 
environment, and health status; but may also depend upon the response parameters being 
considered. Vitamin requirements for food animals must now be based on meeting the needs 
beyond preventing nutritional deficiencies/diseases and enable optimal growth, breeding, and 
production while also considering health and immunity, animal welfare, product quality, and 
consumer acceptance (Figure 2). 
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Figure 1. The metabolic functions and interactions of B-group vitamins. 
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Figure 2. The Optimum Vitamin Nutrition (OVN™) concept. 
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Optimum Vitamin Nutrition (OVN™) 

In order to assist nutritionists, domestic animal owners/caretakers, and food animal producers in 
achieving optimum health and performance for animals, the 12th edition of the DSM Vitamin 
Supplementation Guidelines provides the most recent recommendations for Optimum Vitamin 
Nutrition (OVNTM). As a leader in the production of vitamins and other nutritional products for 
humans and animals, DSM periodically invites recognized experts to review and update these 
guidelines according to the latest knowledge considering many of the factors already 
mentioned. These vitamin supplementation guidelines have been provided by DSM (previously 
Roche) Animal Nutrition since 1958. In recent times, it is remarkable that independent 
researchers and genetics companies are generally and progressively adapting the OVNTM basis 
for recommendations of most vitamins when compared to the NRC (Table 3). 

Several studies have served to validate the application of OVNTM for achieving optimal health, 
performance, and profitability in food animal production. Most recently (unpublished data) in 
2012, a 48 day study was completed to compare the growth, carcass, and economic 
performance of broilers supplemented with vitamin fortification levels that represented either the 
lowest 25% from a 2011 survey of the U.S. industry, the average levels from the same survey, 
or the 2011 OVN TM recommended levels in 4 diet phases (Starter - d O to 13, Grower - d 14 to 
27, Finisher - d 28 to 41, and Withdrawal - d 42 to 48) that were formulated to industry 
standards for all other nutrients using typical ingredients (Table 4, 5, 6, and 7). 

This study was conducted at the Aviagen Product Development Center in Albertville, Alabama 
and utilized 1,440 (Ross 344 x 708) male broiler chicks in a randomized complete block design, 
with 60 chicks allotted to each of 24 floor pens (0.583 ft 2/bird) equipped to provide ad libitum 
access to both feed and water. Just prior to the experiment, the litter in all pens was top-dressed 
with 5 year old, reused shavings and all chicks received a full dose of Coccivac®-B (Merck 
Animal Health) at hatch. There were 8 replicate pens for each of the 3 vitamin treatments to 
evaluate the effects on body weight, feed intake, and feed efficiency at the end of each phase 
and overall; as well as the effects on ending carcass yields and return over feed cost. Overall (d 
0 to 48), the final body weight, F:G, carcass yield, breast weight, and breast yield of the birds 
supplemented using the OVNTM vitamin levels was improved (P < 0.05) when compared to birds 
fed the Low 25% vitamin levels, and birds fed the average industry levels were intermediate for 
all of these responses (Table 8). Despite an increased feed cost/bird of $0 .072 for those fed 
OVNTM compared to the average industry vitamin levels, the return over feed cost (carcass 
weight basis using a Dec. 17, 2012 Georgia dock price of $2 .145/kg) was $0.129/bird greater for 
birds fed OVNTM rather than the average industry levels, and $0.175/bird greater when 
compared to birds fed the Low 25% vitamin levels. 

Similar studies in swine have also supported OVN TM for swine in practical conditions. A recent 
growing-finishing pig experiment conducted in Spain compared the average vitamin 
supplementation levels practiced in that country with the levels sug·gested for OVNTM (Table 9). 
This (unpublished) study was completed at a IRTA experimental farm in 2012 and utilized 96 
pigs ([Duree x Landrace] x Pietrain) in 16 pens of 6 pigs to compare the "average industry" 
levels of vitamin supplementation to OVNTM from 40 days of age until slaughter at 139 days of 
age. Using 8 pens per treatment, it was determined that ADG, final BW, the vitamin E status of 
tissues and blood, the concentrations of 25(OH)D3 in blood, and loin depth were all increased (P 
< 0.05) for the pigs fed OVNTM (Table 10). 

38 



w 
co 

Table 3. Guidelines for dietary vitamin supplementation of growing-finishing pigs from various information sources. 

U.S. 
National 
Swine 

Nutrition 
Units Danbred Guide 
/kg NRC (2012) (2008) (2010) PIC (2011) DSM OVN™ (2006) DSM OVN™ (2011) 

BW phase 25-50 kg 50-135 kg 30-100 kg >20 kg 25-70 kg >70 kg 20-50 kg >50 kg 30-70 kg >70 kg 

Vit. A IU 1,300 1,300 4,000 
4,400-

6,500 5,000 
7,000- 5,000- 7,000- 5,000-

5,500 10,000 8,000 10,000 8,000 

Vit. 03 IU 150 150 400 440-550 1,200 1,000 
1,500- 1,000- 1,500- 1,000-
2,000 1,500 2,000 1,500 

25(0H)D3 Mg - - - - - - - - 0.05 0.05 

Vit. E IU 11 11 36 26-33 35 30 40-60 30-50 60-100 60-100 

Vit. K Mg 0.50 0.50 2 1.8-2.2 3.5 3 1.5-3 1-1.5 2-4 2-4 

Vit. B1 Mg 1 1 2 - - - 1-2 0.5-1.5 2-3 1-2 

Vit. B2 Mg 2.5 2 2 6.6-8.8 6 5 5-10 3-8 7-10 6-10 

Vit. Bs Mg 1 1 3 - - - 2-4 1.5-3 2.5-4.5 2-3.5 

Vit. B12 Mg 0.01 0.005 0.02 0.02 0.03 0.02 0.02-0.04 0.015-0.03 0.03-0.05 0.03-0.05 

Niacin Mg 30 30 20 20-24 25 20 20-30 20-30 20-40 20-40 

d-Pantothenic Mg 8 7 10 13-15 20 15 20-40 20-40 25-45 25-45 
Acid 

FolicAcid Mg 0.3 0.3 - - - - 0.6-1 0.5-1 1-1.5 0.5-1 

Biotin Mg 0.05 0.05 0.1 - - - 0.15-0.25 0.1-0.2 0.15-0.3 0.1-0.2 

Choline Mg 300 300 - - - - 150-300 100-200 150-300 100-200 



rrable 4. Low 25% industry vitamin levels used in the 2012 U.S. broiler study. 

Diet phase 

Units/kg 
Source Vitamin feed Starter Grower Finisher Withdrawal 

ROVI MIX® AD3 
Vitamin A IU 7,056 6,725 4,300 4,300 

1000/200 

ROVIMIX® D3 500 Vitamin D IU 3,197 2,977 2,095 2,095 

ROVIMIX® E-50 ADS Vitamin E IU 19.0 14.4 14.1 14.1 

ROVIMIX® Niacin Niacin Mg 38.0 30.0 19.0 19.0 

ROVIMIX® CALPAN Pantothenic acid Mg 10.0 9.30 5.60 5.60 

ROVIMIX® B2 80-SD Riboflavin Mg 6.70 6.20 4.00 4.00 

Vitamin K3 MNB Menadione Mg 2.00 1.20 0.88 0.88 

ROVIMIX® B1 Thiamine Mg 1.70 1.10 0.88 0.88 

ROVIMIX® B6 Pyridoxine Mg 1.20 0.99 0.99 0.99 

ROVIMIX® Folic 80 SD Folic acid mg 0.510 0.420 0.320 0.320 

ROVIMIX® Biotin HP Biotin mg 0.075 0.036 0.051 0.051 

Vitamin B12 1% Vitamin B12 mg 0.011 0.010 0.008 0.008 

rrable 5. Average industry vitamin levels used in the 2012 U.S. broiler study. 

Diet phase 

Units/kg 
Source Vitamin feed Starter Grower Finisher Withdrawal 

ROVI MIX® AD3 
Vitamin A IU 9,261 8,600 7,166 7,166 

1000/200 

ROVIMIX® D3 500 Vitamin D IU 4,190 3,749 3,308 3,308 

ROVIMIX® E-50 ADS Vitamin E IU 33.0 23.0 21.0 21.0 

ROVIMIX® Niacin Niacin mg 48.0 43.0 40.0 40.0 

ROVIMIX® CALPAN Pantothenic acid mg 13.0 12.0 10.0 10.0 

ROVI MIX® B2 80-SD Riboflavin mg 8.70 7.90 6.70 6.70 

Vitamin K3 MNB Menadione mg 2.60 2.10 2.10 2.10 

ROVIMIX® B1 Thiamine mg 2.10 1.80 1.50 1.50 

ROVIMIX® B6 Pyridoxine mg 2.90 2.30 2.10 2.10 

ROVIMIX® Folic 80 SD Folic acid mg 0.950 0.700 0.600 0.600 

ROVIMIX® Biotin HP Biotin mg 0.120 0.090 0.076 0.076 

!Vitamin B12 1% Vitamin B12 mg 0.014 0.013 0.011 0.011 
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Table 6. OVN™ vitamin levels used in the 2012 U.S. broiler study. 

Diet phase 

Units/kg 
Source Vitamin feed Starter Grower Finisher Withdrawal 

ROVIMIX® AD3 
Vitamin A IU 11 ,000 10,000 10,000 10,000 1000/200 

ROVI MIX® D3 500 Vitamin D IU 3,000 3,000 3,000 3,000 

ROVI MIX® E-50 ADS Vitamin E IU 150 50 50 50 

ROVIMIX® Niacin Niacin mg 60.0 60.0 50.0 50.0 

ROVIMIX® CALPAN Pantothenic acid mg 15.0 12.0 10.0 10.0 

ROVIMIX® B2 80-SD Riboflavin mg 8.00 7.00 6.00 6.00 

Vitamin K3 MNB Menadione mg 3.00 3.00 3.00 3. 00 

ROVIMIX® B1 Thiamine mg 3.00 2.00 2.00 2. 00 

ROVIMIX® B6 Pyridoxine mg 4.00 4.00 4.00 4. 00 

ROVIMIX® Felic 80 SD Felic acid mg 2.00 2.00 2.00 2.00 

ROVIMIX® Biotin HP Biotin mg 0.200 0.200 0.200 0.200 

Vitamin B12 1% Vitamin B12 mg 0.020 0.020 0.020 0.020 

Table 7. Experimental diets used in the 2012 U.S. broiler study. 

Ingredient Starter Grower Finisher Withdrawal 

----- ---%-- ---------

Corn 57.50 63.66 68.81 70.71 

Soybean meal 34.06 27.31 22.67 20.68 

Animal by-product 4.00 5.50 5.50 5.50 

Poultry fat 1.80 1.85 1.69 1.99 

Salt 0.47 0.39 0.34 0.34 

Limestone 0.73 0.30 0.24 0. 16 

Monocalcium P 0.76 0.32 0.23 0. 12 

DL-Methionine 0.29 0.26 0.21 0. 19 

L-Lysine HCI 0.09 0.13 0.12 0.12 

L-Threonine 0.07 0.08 0.06 0.06 

Trace mineral premix 0.05 0.05 0.05 0.05 

Vitamin premix 0.05 0.05 0.05 0.05 

RONOZYME phytase 0.018 0.018 0.018 0.018 

Choline chloride 0.11 0.08 0.02 0. 004 
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Table 8. Results from the 48-day, 2012 U.S. broiler study 1. 
Vitamin supplementation level 

Item Low 25% Average OVNTM 

Ending BW, kg 2.472a 2.538ab 2.643b 
Overall F:G (adjusted to a 2.60 kg final BW) 1.946a 1.889ab 1.834b 
Ending feed cost, $/bird 2.184 2.166 · 2.238 

Carcass yield, % 72.08a 72.32ab 73.01b 
Breast weight, g 539a 555ab 599b 

Breast yield, % 22.06a 22.64ab 23.47b 
Carcass value, $ 3.769 3.797 3.998 
Carcass-based Return-Over-Feed-Cost, $ 1.585 1.631 1.760 
I Means within a row and with different superscripts differ (P < 0.05). 

Table 9. Vitamin treatment levels in the 2012 growing-finishing pig trial at IRTA in Spain. 

Vitamin supplementation level 
Vitamin Unit/kg "Average Industry" OVNTM 

Vitamin A IU 5,500 10,000 
Vitamin D3 IU 1,100 2,000 
Vitamin E Mg 7 100 

Vitamin K Mg 0.5 4 

Vitamin B1 Mg 0.5 3 

Vitamin B2 Mg 1.4 10 
Vitamin B6 Mg 1 4.5 

Vitamin B12 Mg 0.01 0.05 

Niacin Mg 8 43 

Pantothenic acid Mg 5.6 45 

Folic acid Mg - 1.5 

Biotin Mg - 0.3 

Choline Mg 120 300 

Table 10. Performance, carcass characteristics, and ending vitamin E and D status of growing-
finishing pigs (40 to 139 days of age) fed Spanish "average industry" levels of vitamin 
supplementation vs. the 2011 OVN™ levels of supplementation (unpublished data) 1• 

Vitamin supplementation level 
Item "Average Industry" OVNTM 

ADG, g 711a 772b 

F:G 2.50 2.47 

Final Body Weight, kg 95.01a 101.59b 

Carcass yield % 73.6 74.8 

Loin depth, mm 54.0a 58.8b 

Vitamin E status, mg/L (blood) 1.40a 2.87b 

Vitamin E status, µg/g (muscle) 1.42a 5.09b 

Vitamin E status, µg/g (liver) 3.74a 11.07b 

25(OH)D3 status, ng/mL(blood) 12.58a 48.29b 
I Means within a row and with different superscripts differ (P < 0.05). 
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In 1997, Coelho and Cousins reported results from a weaning-to-finish swine study comparing 4 
industry levels of vitamin supplementation and the levels suggested by the 1988 NRC 
requirements (supplementation using NRC minus the assumed bioavailable vitamin content 
from feed ingredients). The 4 industry levels of supplementation were derived from a survey 
conducted in 1993 by BASF; and included the Low 25% (mean vitamin levels for the lowest 
25% of fortification from the survey), Average (mean vitamin levels for the middle 50% of 
fortification from the survey), High 25% (mean vitamin levels for the highest 25% of fortification 
from the survey), and High 5% (representing the highest level of vitamin fortification from the 
survey). The 5 levels of vitamin supplementation were applied across 3 environmental/disease 
stress levels in a 5 x 3 factorial arrangement of experimental treatments. The 3 stress levels 
were achieved by varying pig density with different degrees of E. coli challenge, salmonella 
challenge, aflatoxin challenge, and dietary nutrient density. Each treatment was fed to 8 
replicate pens per treatment and there were 1,440 pigs used. Although there were clearly 
differences in performance, mortality, and carcass characteristics among the 3 different stress 
levels imposed; the striking differences observed due to the main effect of vitamin 
supplementation levels are of primary interest here (Table 11 ). 

The results of this study clearly indicated that the level of vitamin supplementation which 
supported "optimum" performance and the greatest profitability was the High 25%, particularly 
under the conditions of low or moderate stress. Although the High 5% level of supplementation 
provided the "optimum" under conditions of high stress (data not shown), the moderate stress 
imposed in this study was likely most similar to conditions experienced commercially. It is 
remarkable that when the High 25% levels of vitamin supplementation used by Coelho and 
Cousins are compared to the 2011 OVN™ recommendations they are relatively similar (Table 
12). 

Table 11. Overall main effect of vitamin supplementation levels for weaning-to-finish swine 
performance, carcass characteristics, and return-over-investment (ROI) as reported by Coelho 
and Cousins (1997)1. 

Vitamin supplementation level 
Item NRC Low 25% Average High 25% High 5% 
Performance 

ADG, g 697a 701a 7Q9ab 721bc 724c 

F:G 2.853a 2.821 ab 2. 797ab 2. 781 b 2.777b 

BW, kg 105.058a 105.636a 106.826ab 108.488bc 108.862c 

Mortality, % 20.070a 13.056b 6.042c 2.708c 1.667c 

Carcass 

Backfat depth, cm 1.80a 1.73b 1.69c 1.68c 1.67c 

Carcass lean, % 56.53a 58.1 Qb 59.83c 6Q.77cd 61.47d 

Comparisons of ROI per kg meat,$ 
(at moderate stress) 

Low 25% 0.0689 - - - -

Average 0.1533 0.1041 - - -

High 25% 0.1730 0.0844 0.0197 - -

High 5% 0.1636 0.0947 0.0103 (0.0094) -
I Means within a row and with different superscripts differ (P < 0.05). 
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Table 12. The High 25% vitamin supplementation of Coelho & Cousins (1997) and 2011 OVN™ for growing swine. 

Units/ 
kg High 25% DSM OVN TM (2011) 

BW phase 5-10 kg 10-16 kg 19-45 kg >50 kg 5-30 kg 30-70 kg 

Vit. A IU 17,747 15,432 11,133 8,470 10,000-15,000 7,000-10,000 

Vit. D3 IU 3,858 3,307 1,764 1,760 1,800-2,000 1,500-2,000 

25(OH)D3 Mg - - - - 0.05 0.05 

Vit. E IU 90.06 78.26 43.00 37.95 100-150 60-100 

Vit. K Mg 9.45 8.22 5.70 4.30 5-6 2-4 

Vit. B1 Mg 4.94 4.30 1.73 1.55 3-5 2-3 

Vit. B2 Mg 15.38 13.37 8.21 6.13 10-15 7-10 

Vit. Bs Mg 4.97 4.32 2.98 2.34 6-8 2.5-4.5 

Vit. B12 Mg 0.071 0.062 0.037 0.029 0.04-0.06 0.03-0.05 

Niacin Mg 107.11 83.55 49.27 38.53 35-55 20-40 

d-Pantothenic 
Mg 53.20 46.26 31 .20 22.25 25-45 25-45 

Acid 

FolicAcid Mg 2.58 2.24 1.09 1.19 1.5-2.5 1-1.5 

Biotin Mg 0.516 0.45 0.214 0.19 0.2-0.4 0.15-0.3 

Vitamin C Mg - - - - 100-200 -

Choline Mg· - - - - 250-400 150-300 

>70 kg 

5, 000-8, 000 

1,000-1,500 

0.05 

60-100 

2-4 

1-2 

6-10 

2-3.5 

0.03-0.05 

20-40 

25-45 

0.5-1 

0.1-0.2 

-
100-200 



Summary 

Vitamins are essential micronutrients for supporting the normal health and physiologic functions 
in humans and animals. Although it is fairly well accepted that the vitamin requirements to 
optimize the health, productivity, and efficiency of food producing animals (as well as improving 
the quality of products produced from/by these animals) are greater than the minimum 
requirements established to prevent clinical nutritional deficiencies and associated diseases; it 
can be difficult for nutritionists to determine the optimum levels of fortification in practice. DSM 
supports research to improve the understanding of vitamin nutrition for animals and periodically 
provides updated recommendations for OVN TM. These recommendations generally account for 
increasing knowledge of the importance and functions of vitam_ins for enhanced productivity, 
health, welfare, and food product quality; as well as genetic progress and changes in animal 
husbandry practices. The OVN™ supplementation guidelines are a valuable reference to assist 
nutritionists with formulating diets where vitamins are not limiting nutrients for achieving 
optimum animal performance. 
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